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Abstract 

Purpose- Village as a residential system has always suffered a lot of damage due to natural hazards such as drought 
throughout history, and due to the dependence of the rural economy on the agricultural sector, any threat against this sector 
leads to the weakening of the economic foundations, the village and eventually the economic stagnation of the country. 
Therefore, the aim of the current research is to evaluate the drought-resilient measures to reduce the vulnerability of rural 
households located in Rostaq district in Khalil-Abad City, Khorasan-Razavi Province. 

Design/methodology/approach- The type of research is applied research, and the data was collected by applying a 
descriptive-analytical method by using documentary sources and field studies (questionnaire). The statistical population 
of the research is comprised of the heads of rural households living in the study area. As a result, 337 people were selected 
using Cochran's method. For ranking and spatial analysis of the village, Copras and Vicor techniques were used, and 
Shannon technique and SPSS software were used for statistical data analysis. 

Findings- The results showed that among the weights obtained from the paired comparison of the dimensions raised in 
resilience measures with drought in reducing the vulnerability of rural households, modern irrigation measures with a 
score of (0.290) have the highest score in resilience measures. Avaram took over with the drought. Finally, in the study 
area, Niqab village performed better than other villages in terms of resilience measures in dealing with drought. 
Research limitations/implications- Not having access to statistical information when referring to Jihad Agriculture and 
Governorship, as well as filling out the questionnaire depending on the topic at the village level and the costs of conducting 
this research are among the challenges of the present research. 

Practical implications- In the end, according to the obtained results, it is considered necessary to provide solutions for 
the resilience of rural households at the level of the villages of this district and to implement the solutions. 

Originality / value- The present research is significant due to its expression and recognition of different issues 
surrounding the resilience of households in the face of drought. An important step can be taken in the direction of reducing 
the vulnerability of rural households to deal with drought in the coming years. 
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1. Introduction 

look at the history of life on earth indicates 
A that mankind has always been exposed to 

various natural disasters (Saemipour et al., 

2017). In recent years, as a result of global 
climate changes, there has been widespread concern 
about the phenomenon of drought in terms of intensity, 
repetition, increase and duration throughout the world 
(Sivakumar, 2012, Peterson et al. al, 2013). This 
phenomenon has always drawn human attention to 
itself more than other natural phenomena due to 
reasons such as its wider spread, the inclusion of more 
population, the intangible and long-term nature of its 
effects, and the continuity and amount of damages 
resulting from it (Rezaei et al., 2010).The occurrence 
of drought in the regions of the world shows that all 
nations are vulnerable to weather events (Pourtaheri et 
al., 2012). Meanwhile, developing countries are more 
affected by risks compared to developed countries 
(Xenarios et al., 2016), and Iran is not an exception to 
this rule and is always exposed to natural disasters such 
as floods, earthquakes, and droughts. It has been in 
such a way that out of 40 disasters that have happened 
in the world, 31 of them happened in Iran. In the 
meantime, Iran is in the list of the top 10 most 
impoverished countries in the world (Bozarjmehri & 
Javanshiri, 2015). During the last 40 years, 27 droughts 
have occurred in Iran, because most of Iran is located 
in the dry and semi-arid climate of the world. Iran 
alone has more extremely dry, dry, and semi-arid areas 
than the entire European continent (Gholami and Ali 
Beigi, 2013). The overview of the drought situation in 
Iran in the next 30 years shows that the drought in the 
country will increase and in the years 2025, 2030, and 
2035, most parts of the country will face severe and 
very severe drought. In this regard, the drought 
situation in 2040 will be far more critical than before 
(Khazanehdari et al., 2008). Therefore, natural hazards 
and crises have the capacity to become devastating 
hazards for human communities in the absence of a 
risk reduction system (Zhou et al., 2010). This is the 
reason why natural hazards such as drought and its 
adverse consequences for natural resources, 
agricultural production and economic and _ social 
development are considered as one of the basic 
challenges of Iran and the other areas prone to drought, 
and due to the frequency of occurrence and significant 
scope of this phenomenon, it is necessary to devise 
mechanisms and directional measures to deal with it 
(Tavakolinia et al., 2016).In this regard, one of the 
basic solutions to reduce the vulnerability of rural 
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households against recent droughts is to increase the 
resilience measures of rural communities against the 
disruption and chaos created in their lives (Ghorbani et 
al., 2015). Due to the dynamic nature of society's 
response to risks and crises, resilient measures are a 
form of foresight and help to expand policy options to 
face uncertainty and change (Keck & Sakdapolrak, 
2013). In the scientific community, there is a 
consensus that resilient actions are a multifaceted 
concept and have social-cultural, human-individual, 
governance-management, __ physical-infrastructural, 
economic-financial and finally natural dimensions. 
Each of these dimensions has its own indicators and 
each of the indicators pays attention to details within 
human systems and plays an essential role in 
empowering rural communities (Cutter, S., Finch, 
2008, Norris et al., 2009). Therefore, due to the close 
relationship between the village and agriculture, the 
negative consequences are also more visible on 
agriculture (Pourtaheri et al., 2012). For this reason, 
resilient measures against drought for better 
performance of crops, livestock, meadows and 
pastures, and other components of the agricultural 
sector are effective (Habiba, et al., 2012) and lead to an 
increase in the quality and quantity of production and 
income, and improve the lives of the rural households, 
as a result of enhancing their standard of living (De 
Silva, 2018). Therefore, it is necessary to take resilient 
measures by rural households in dealing with drought 
in order to maintain the stable livelihood of 
households. In Khalil-Abad City of Kashmar and 
Rostaq District, agriculture is considered as the main 
activity and livelihood of rural households. The 
livelihood of most of the rural households in this region 
is based on the income from agriculture. Agriculture in 
this region usually depends on the amount and 
distribution of rainfall and masses prevailing in the 
district. The seasonal nature of these masses has 
increased the amount of drought in this region, and 
drought and the amount of precipitation have been a 
long-standing challenge in this region. According to 
the data of the synoptic stations of Rostaq District 
(2022), although drought has been intermittent in this 
region since 1380, but frequent droughts have occurred 
in this district since 2001 to 2022. The occurrence of 
droughts and lack of rains have resulted in reduction of 
underground and surface water, reduction of cultivated 
area and productivity of crops and most importantly, 
reduction of the income level of rural households. To 
reduce vulnerability to drought, rural households can 
withstand drought to some extent through resilience 
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measures. Therefore, paying attention to the resilient 
measures can reduce the level of vulnerability of rural 
households.Therefore, in this research, the evaluation 
of drought-resilient measures in reducing the 
vulnerability of rural households in Rostaq District is 
discussed. In this regard, the present research is 
designed to answer the following questions: 
e Among the resilient measures in dealing with 
drought, which one is more important? 
e What is the difference between the studied 
villages in terms of resilient measures in 
dealing with drought? 


2. Research Theoretical Literature 

The dependence of the rural economy on natural 
destabilizing factors has created damages in rural 
settlements (Rahmani & Taghiloo, 2018, Debanli et 
al., 2017). Among the natural damages, we can take 
drought as an example, the meaning of which is the 
access to water resources in lower than average 
conditions (Melk-Thabet et al, 2014). This 
phenomenon is one of the natural hazards that are more 
common in arid and semi-arid regions (Pirmoradian, 
2008). Drought is one of the most destructive hazards 
that is increasing as a slow or creeping event (Pulwarty 
& Sivakumar, 2014). It leads to imbalance in the 
hydrological situation of a specific region (Mariano, et 
al., 2018). In another definition, drought means a 
deviation from average or normal rainfall conditions 
and occurs when the amount of rainfall is less than 
75% of the rainfall in a certain period of time (25 to 35) 
in a region (Rezaei et al., 2010). In the practical 
definition, drought is a continuous period of lack of 
rainfall (Heidari Sarban & Bakhtar, 2014). To 
determine the onset of drought, the deviation of the 
current situation from the average rainfall over a period 
of time is considered (Basto, et al., 2018). One of the 
characteristics of drought is the rapid reduction of 
surface flows and the decline of underground water 
reservoirs, lakes and rivers (Riahi & Pashazadeh, 
2012). In this connection, the role of agriculture in the 
main livelihood of rural households and _ its 
vulnerability to the phenomenon of drought has given 
importance to the need for operational policies in order 
to reduce the vulnerability of rural households 
(Ahmadi & Manouchehri, 2019, Ebrahimi, 2019). 
Because the most important category and the most 
uncontrollable variable in the agricultural sector is 
rainfall, weather and finally drought, it is the dominant 
force that strongly affects the trend, volume, time table 
and place of agricultural production, and sometimes it 
has its own effect that reverses the effect of other 
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variables and policy instruments. Therefore, 
considering that the main sources of food supply for 
rural households are agricultural and horticultural 
products and animal husbandry, the vulnerability of 
rural households increases from natural hazards called 
drought (Sawari & Khosravipour, 2017), which 
creates local-spatial challenges and the instability of 
rural settlements (Wilheit et al., 2014, Khalili et al., 
2020). On the other hand, the consequences of 
droughts are not only affected by the severity, 
continuity and extent of the drought, but also the 
vulnerability of societies in this field (Wilheit, 2007). 
In general, vulnerability is a condition that, in relation 
to geographical and environmental situations, social 
forces, institutions and cultural values, makes humans 
sensitive, weak and defenseless against numerous 
natural hazards (Afrakhteh, 2017). Vulnerability has 
different concepts among rural households, this is due 
to the different understanding and perceptions of rural 
households in each region. Therefore, based on the 
different dimensions of vulnerability in each region, 
special policies for that region should be adopted. At the 
same time, the vulnerability of people is affected by 
factors such as social class, religion, ethnicity, gender, 
age, different networks, access to power sources, 
climate, political structures, diversity of income, 
infrastructure facilities, technology, access to the 
market, and the amount of capital (Domeno and Obeng, 
2016, Otto et al., 2014, Paavola, 2008). Vulnerability is 
defined as the conditions of people at risk, their 
integration in society, and their access to vital services. 
Vulnerability is part of the generation of inequalities that 
have affected the sensitivity of different groups and also 
have determined their ability to respond to them. 
Vulnerability includes a variety of concepts and 
elements, including sensitivity to damage and inability to 
adapt (Oppenheimer et al., 2014). Carter Finch (2008) 
suggests that vulnerability is a measure of the population's 
sensitivity to natural hazards and their ability to respond 
and recover from the effects of hazards. Fussel (2012) 
defines vulnerability as the lack of ability of individuals, 
groups or communities to cope with any external stress 
that affects their livelihood and well-being. However, 
most of the development theorists have proposed 
“diversification approach" in the framework of the 
sustainable rural development model in order to reduce 
the vulnerability of rural households in the face of 
drought. In this theory, in order to reduce vulnerability, 
the existence of "diversity" in economic activities is 
considered as one of the necessities of rural communities. 
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Table 1. Review of Literature 
Source: Library studies of authors, 2022 


Title 


Authors 


Results 


Analysis of the drought risk index and 
its effect on the location of villages 
located in Qazvin basin 


Fazelnia et al., 2014 


The results indicate that the cultivation pattern should be changed 
in the villages with high risk of drought in order to prevent the 
instability of the villages in the region. 


Analysis of economic, social and 
environmental dimensions of drought 
crisis and its effects on rural 
households of Zarin Dasht City) 


Namdar, 
Bozjamehri, 2015 


The results showed that the crisis of successive droughts was 
associated with significant effects in economic, social and 
environmental dimensions in the villages of the region, among 
which the economic effects of this phenomenon were more than 
other dimensions. 


Analyzing the behavior of drought and 


The results of the research show that the behavior of the studied 


the factors affecting it in the nomads of ee aan nomads with drought can be separated into two dimensions of 
Darila Region, Gachsaran City technical and non-technical moderators. 

Examining methods of dealing with Risa Sigipserl xe The results showed that the first priority of the solutions to deal with 

drought by farmers (case study: al. 2017 drought is related to land reform solutions and the last priority is 

Shirvan city) ° related to storage solutions. 

The results showed that the four factors of livelihood crisis, 

Analysis of the socio-economic effects stagnation of production and weakening of agriculture, cultural and 

of drought on the rural communities of Karimi, 2017 psychological and social participation explain 55.812 percent of the 


Semnan 


changes in the socio-economic effects of drought on the rural 
communities of Semnan. 


Measurement and evaluation of 
effective dimensions on improving the 
resilience of rural communities in the 
face of drought (case study: Sabzevar 


city) 


Vazirian et al., 2019 


Measuring the dimensions of resilience showed that the most 
effective and important dimensions in the level of resilience belong 
to the infrastructural and physical dimension and the natural 
dimension. 


Identification of effective factors on 


The results showed that the lack of knowledge, literacy, and the low 
level of understanding of farmers and officials regarding drought 


increasing the resilience of Sistan Plain centile and how to deal with it, reducing self-confidence and life 
: ; ? 2022 : : a ‘ 
farmers in facing soil drought, expectancy are the most important factors in resilience in the face 
of drought. 
The results showed that the state of economic, social and 
Resilience assessment of Zahedan City Yadgari Far et al., institutional resilience in Zahedan City is lower than the optimal 
against water crisis and drought 2023 average (3) and Zahedan City is not in a good state in terms of 


resilience against drought and water crisis. 


Social and economic effects of drought 


Edwards, et al., 2019 


The results indicated that policymakers should consider these 
impacts in designing effective responses to future droughts. 


Causes and effects of drought in 


Mekonnen, 


The results showed that most of the researchers who have paid 
attention to drought and famine have investigated them through a 


northern parts of Ethiopia Gokcekus, 2020 cause-and-effect relationship. 
Bue ae Pou noaal ‘ The results showed that the use of dams for water management in 
Organization and Public Policy in Bo : Sef gs ‘ : 
f Dantas, et al.,2020 | the semi-arid region was identified as the main factor affecting 
Northeast Brazil: A Case Study of the sist oar -andk @oGiallGH ARIEL 
Upper Paraiba River Basin y e ; 


Investigating the economic and social 
effects of drought on the rural areas of 
Bijar City (Cheng Almas Region) 


Zarei, et al., 2021 


The results showed that in the social dimension, there has been an 
increase in immigration, a decrease in rural participation, an 
increase in poverty, a decrease in the quality of the environmentand 
the standard of living, an increase in family conflicts, and the spread 
of disease. 


Farmers' perceptions of drought 
severity and its effects on pre- and 
post-drought adaptation: evidence 

from maize farmers in China. 


Hou, et al., 2023 


These findings highlight the need for policymakers to enhance 
farmers’ understanding and differentiation of adaptation options 
and consider their interrelationships in resource allocation to 
maximize effectiveness. 
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of rural households 


casualties 


-Reduction of water resources - reduction of income - reduction of motivation 


-Soil erosion - Reduction of cultivated area - Increase in the price of inputs 
-Increase in costs - Decrease in livelihood security - Increase in livestock 


-Decrease in production level - Invasion of pests - Destruction of pastures 


Livestock measures 


Agricultural measures 


Garden measures 


New irrigation measures 


Resilience against 
drought 


Management measures 


Figure 1- Conceptual model of the research 


The application of this approach will facilitate the 
reduction of the vulnerability of rural households in the 
face of drought (Alavizadeh, 2009). Based on this, the 
reduction of the vulnerability of households will 
appear and finally when the system has many and 
diverse elements, and the more diverse the system is, 
the higher the ability to reduce vulnerability and 
provide conditions for the dynamics of the system, and 
to preserve it over time in different places not only 


against internal tensions but also against external 
tensions (Alavizadeh & Kermani, 2010). In general, 
the vulnerability caused by drought is classified into 
four categories: physical, environmental, economic, 
and social (Nasarnia and Sabeti, 2014); which has 
direct and indirect effects. The indirect effects of 
drought on the well-being of other members of the 
society, due to its effect on product prices and living 
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costs, are more than the direct effects of drought on 
production (Dejio, 2017, Badwin et al., 2011). 

Due to the fact that drought causes negative 
consequences on societies in various dimensions, it 
is of great importance and for this reason, extensive 
research has been done in this field, and the 
following can be found from the research 
conducted in relation to the subject (see Table 1). 
However, according to the theoretical background 
of the research on resilient measures in dealing 
with drought, it seems that these measures can to 
some extent curb some of the negative factors 
affecting the lives of villagers and cause drought to 
have less impact on the livelihood and life of rural 
households. On the other hand, not paying attention 
to drought management and not making people 
resilient against drought, both in cities and in 
villages, can lead to negative consequences in the 
country's villages (Figure 1). 


3. Research Methodology 
3.1 Geographical Scope of the Research 
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Khalilabad City with an area of 5.1767 square 
kilometers is one of the cities of Razavi Khorasan 
Province. This city is 245 kilometers away from 
Mashhad, and it is adjacent from the north to the 
Kohsarakh Region, from the south to Bejestan and 
Gonabad, from the west to Bardskan City, and 
from the east to Kashmar. Khalilabad City has a 
population of 51701 people residing at 27 villages 
and two parts including the central part with 14 
villages and Sheshtaraz District with 13 villages. In 
the meantime, the central part, its center is Khalil 
Abad, has smokestacks named Huma and Rostaq. 
Therefore, Rostaq District was studied from the 
central part (Figure 2). In the census of 2015, the 
population of this District was 8441 people and 
2748 households, of which, 4328 people, were men 
and 4113 were women. Agriculture and animal 
husbandry has been the dominant economy and 
livelihood at the village level. Therefore, the 
relevant officials should pay special attention and 
importance to natural hazards such as drought in 
this village so that the livelihood of the households 
is not endangered. 


N 


a) 


Figure 2. The location of Rostaq Village in Khalilabad City 
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3.2. Methodology 

In order to determine the frequency and severity of 
climatic drought in the study area, the SPI method 
was used from the Kashmir synoptic station in the 
region. The tables are given below. Choosing 
short-term and long-term scales is because of the 
effects of drought, which has a short-term effect on 
soil moisture and agricultural issues, and a long- 
term effect on water resources. In general, the 
occurrence of weak type of drought is more 
frequent than other types of drought in all time 
scales. In fact, the frequency of drought periods has 
decreased from the 3-month time scale, but on the 
other hand, its duration has increased in the studied 
area in most cases. It is faced with meteorological 
drought, which is due to the irregularity of rainfall, 
and also the wet and dry periods have not had much 
continuity and it is strongly affected by daily 
rainfall.While in longer time scales, droughts show 
a slower response to changes in precipitation, the 
frequency of occurrence of dry periods in long- 
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term time scales is much higher than in short-term 
periods. According to table (3), there are 31 
consecutive droughts in the scale of 3 months, 14 
of which are mild droughts and 12 are moderate 
droughts. In the scale of 3 months (seasonal) in the 
winter season of 2015, it was -2.28. In the spring 
season, the most severe drought was in 2018 and 
2019, and their severity was -2.40 and -1.9, 
respectively. There have been 30 droughts in 6 
months, 15 of which are weak droughts, 9 
moderate droughts, 4 severe droughts, and 2 very 
severe droughts. According to the table below, 10 
cases of drought have occurred in the 9-month 
scale, 5 of which were mild drought, 4 of which 
were moderate drought, and 1 was severe drought. 
The most severe drought was in 2015 with a 
severity of -2.5. In the 12-month (annual) scale, 
there have been 12 droughts, 7 of which are mild 
droughts, 4 of which are moderate droughts, and 1 
of which is severe drought 


Table 2. Frequency of occurrence of droughts based on SPI index in Kashmer station 


Severity 
a ught SPL-24 SPL-12 SPL9 SPL6 SPL3 

perio Percent | Abundance Percent | Abundance Percent | Abundance | Percent Abundance | Percent | Abundance 

Weak drought 384 5 59/4 7 48/9 5 58 18 47/1 10 

Moderate drought 0 0 33/5 4 47/6 4 27 10 36/7 8 

severe drought 0 0 M1 1 3/5 1 11/46 2 16/2 3 

Veryseveredrought | 15/7 1 0 0 0 0 3/4 1 0 0 

Total 100 6 100 12 100 10 100 31 100 21 


The upcoming research is of descriptive-analytical 
type, which has two major parts in order to 
investigate the related parameters. The first part 
was devoted to documentary, library studies and 
the use of internet facilities to examine issues such 
as the subject literature, research background, 
concepts, etc. and the second part was conducted in 
the form of field research to collect statistical data 
and complete the questionnaire. For this purpose, 


according to the basic questions of the research, 
indexing has been done in two sections: drought 
resilience measures (Table 3) and vulnerability of 
rural households in the face of drought (Table 4) in 
the studied households and finally a questionnaire 
has been prepared. It should be noted that the 
studied indicators are selected according to the 
conditions of the region and from a wide range of 
indicators related to each sector. 


Table 3. Resilient measures in the face of drought 
Source: library studies and field observations of the authors, 2022 


Row Dimension Indicators 
The use of nursery crops, the use of improved seeds, protective plowing, the cultivation of 
1 Agricultural and | drought-resistant plants (saffron and pistachio), increasing the variety of crops, the use of more 
garden measures resistant vegetative bases, preparing and interpreting the soil profile, reducing the diversity of 
trees. fighting pests, changing the cultivation pattern, leaving the land fallow, 
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New irrigation Optimal irrigation methods, optimal methods of water transfer, use of covered canals, use of 
2 ree new irrigation technologies, control of floods with the help of earth dams, dredging of canals, 
irrigation during low evaporation time (night and sunset), waste water control 
ievedoue Use of optimized livestock, compliance with health principles in keeping livestock, reducing 
3 eee the number of livestock, grazing under grass and under trees, manual feeding of livestock, 
protection of pastures. 
4 Management Financial management, local cooperative companies, education and promotion, strengthening 
measures local management 


Table 4. Significant indicators in the vulnerability of rural households from drought (Source: library studies and 
field observations of the authors, 2022) 


Row Dimension Components Indicators 
Employment and income Employment status, income, banking facilities, property and assets 
Thcanaankee The production efficiency, the area under crop cultivation, the number 
Economic : of livestock in the village, the price of agricultural inputs and materials, 
1 production : : 
plant and livestock pests and diseases. 
The amount of investment in the village, the amount of savings of the 
Investment : 
villagers 
The amount of migration of villagers, the interest of young people to 
Migration continue living in the village environment, job motivations in the 
migration of villagers 
: The amount of participation of villagers, the escalation of conflicts, the 
2 social Sant: ; : a : 
Participation level of interest of farmers in the activity, the level of access to services 
and facilities in the village. 
Saiation Level of satisfaction with income, level of satisfaction with access to 
banking facilities 
The extent of the destruction of the environment, the loss of plant and 
Destruction of the animal species, the loss of the natural beauty of the environment 
3 . environment (wetlands, etc.), the abandonment and destruction of villages, the 
environmental 
change of use of farms and gardens. loss of pastures 
Pollution of the pollution and salinization of water and soil sources, destruction and 
environment drying of wells and canals 


The number of households in Rostaq District was 
2748 in 2015 and according to the latest political 
divisions of the country, it includes 7 villages. In 
this research, random sampling was used and the 
sample size was determined by Cochran's formula. 


The statistical volume is estimated to be 2748. N 
= the number of sample size n = 337. Based on the 
proportional allocation formula, the number of 
samples in each village was determined (Table 5). 


Table 5. Estimated sample size by villages (Source: Population and housing census, 2015) 


Row Village Number of households number of samples 
1 Bezanjard 402 49 
2 Mirabad 268 33 
3 Neghab 780 95 
4 Hosianabad 183 23 
5 Kalate shadi 281 34 
6 Ebrahimabad 681 84 
7 Haftkhaneh 183 19 
8 total 2748 337 


In the next step, to increase the validity of the 
research, the content and form validity technique 
was used, and validity of the research was 
confirmed by the judgment of the experts (experts 
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of the responsible departments) about the research 
questions. Its value was 0.87 for resilience 
measures in the face of drought and 0.81 for the 
vulnerability of rural households to drought (Table 6). 
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Table 6. Cronbach's alpha of the studied subjects of the research (Source: Research findings, 2022) 


Row Topic Question number Cronbach's alpha 
1 Resilient measures 30 0/87 
Vulnerability of rural households 30 0/81 


The value of alpha in the variables is higher than 
0.70. Therefore, it can be said that the research 
tools have very good reliability and the research 
items (questionnaires) have a high internal 
correlation. Finally, to analyze the data, statistical 
and spatial analyses such as Shannon's entropy 
model, Koperas and Vicor models and SPSS 
software were used 


4. Research Findings 
According to the supplementary questionnaires, 
76.9% of the respondents are men and 23.1% are 


women, and the highest age frequency is related to 
the age group of 45 to 60 years (equivalent to 
46.5%). Also, the highest frequency of respondents 
in terms of education level is middle school 
(equivalent to 38.3 percent). The findings of the 
research confirm that the annual income from the 
agricultural sector in 45.2% of the studied 
households is more than other household incomes 
and in 4.6% of the studied households, more than 
70% of the annual household income was related 
to the agricultural sector (Table 7). 


Table 7. Frequency of studied households by share of agricultural sector income from the total annual household income 


Row ane erie eh Frequency Percentage 
1 10 Less than 22 4/6 
2 10-20 25 6/7 
3 21-30 43 10 
4 31-40 45 12/5 
5 41 -50 48 13/3 
6 51-60 74 28/1 
7 61 -70 60 19/4 
8 70 More than 20 3/4 
9 sum total 337 100 


Also, out of all 337 surveyed households, in 89.6% 
of the households, the level of carrying out 
resilience measures has increased compared to the 
last 5 years, in 6.5% of the households living in the 


studied villages, the level of carrying out resilient 
measures has also decreased in this time range 
(Figure 3). 
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Figure 3. Frequency of resilience of studied rural households compared to the last five years 


Summarizing the information obtained from the 
questionnaires related to the studied households 
and the statistical analysis of the relevant factors 
confirm that optimal irrigation methods, optimal 
water transfer methods, changing the cultivation 
pattern, leaving land fallow, education and 
promotion, and strengthening local management 
have been effective in increasing the level of 
resilience measures of the studied households. 

Regional macro surveys indicate a decrease in the 
area under cultivation of agricultural crops after the 
occurrence of drought. In such a situation, it is 
expected that the cultivated area will become 
smaller. In other words, the farmers who had a 
higher cultivated area of the fields, in order to cope 
with drought conditions, have inevitably reduced 
the cultivated area. An overview of the findings in 
table (8) shows that in 2015, 10.2 percent of the 


cultivated fields were between 2.5 and 5 hectares, 
while in 1400, this amount reached zero. It is 
obvious that during the drought period, farms that 
had enough water were able to continue their 
activities. Therefore, two hypotheses can be 
presented regarding the small size of farms during 
drought. The first hypothesis is that these farms are 
the previous small farms that have continued to 
operate due to having enough water, and the second 
hypothesis is that the remaining farms were part of 
larger farms that are now limited due to drought. 
Examining the evidence shows that the second 
hypothesis is stronger. Therefore, it can be claimed 
that one of the adjustment mechanisms used by 
rural households, most of whom are agricultural, to 
deal with drought is to reduce the area under 
cultivation. 


Table 8. Frequency distribution of agricultural lands and their cultivated area (2016 and 2021) 


ee Year 2016 Year2021 
pre unes culls Percent Frequency Percent Frequency 
Less than 0.5 hectares 3/4 15 23/9 55 
0.5-1 hectare 55/6 130 62/4 130 
1-5/1 hectare 112 60 13/7 60 
2-5/1 hectare 10/4 50 0 50 
2-5/2 hectares 8 20 0 20 
5-5/2 hectares 10/8 55 0 55 
Bay of 5 hectares 0/8 7 0 7 
Total 100 337 100 337 


Shannon's entropy model was used to determine 
the relative importance of effective factors in the 
resilience measures of rural households in the face 
of drought. Shannon's entropy method is one of the 
multi-indicator decision-making methods for 
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this survey show that the dimensions of 
management measures with a coefficient of 0.320 
and modern irrigation measures with a coefficient 
of 0.290 have the highest scores, and agricultural 
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and garden measures with a coefficient of 0.257, 
and livestock measures with the coefficient of 
0.133 has the lowest score (Table 9). 


Table 9. Weights obtained from the dimensions mentioned in the resilience actions of rural households in facing 
drought with the Shannon entropy model (source: research findings, 2022) 


Row Dimensions Amounts 
1 Agricultural and garden measures 0/257 
2 New irrigation measures 0/290 
3 Livestock measures 0/133 
4 Management measures 0/320 


On the other hand, the examination of the dimensions related to the resilience measures of rural households in 
the face of drought in 337 sample households also confirms that management measures with a value of 15.147 
have the highest t value at the level of the studied households. Considering that the average of all indicators 
was evaluated above the average and, with a confidence level of 99% and a significance level of less than 0.01, 
significant effect of the indicators of resilience measures of rural households in the face of drought was 
confirmed in the study area (Table 10). 

Table 10. The status of significant indicators in the resilience measures of rural households in the face of drought 


Row Indicators tamount Sig (¥- tailed) Std. Deviation 
1 Agricultural and garden measures 10/136 lea 0/420 
2 New irrigation measures 13/129 7 a 0/659 
3 Livestock measures 8/092 7 ae 0/375 
4 Management measures 15/147 *[see 0/781 


Also, based on the degree of importance of the 
dimensions related to the resilience measures of rural 
households in the face of drought (Shannon's entropy 
model) and their situation in the studied households, 
the level of resilience measures of rural households in 
the face of drought was calculated at the level of 337 
households, and finally, the rank of resilience 
measures of rural households in facing drought was 
determined at the level of each of the studied villages. 


In the meantime, among the studied villages, villages 
such as Niqab due to access to the use of modern 
rigation technology, diversification of livelihoods, 
preparedness in life for harsh conditions (drought), 
cultivation of resistant and low-water crops, spatial 
continuity of land parcels and .... performed the most 
resilient actions at the level of the villages of this 
district (Table 11). 


Table 11. Evaluation results of Copperas model (source: research findings, 2022) 


Village sj* Ni j Nj Rank 
Hosianabad 0/3114 0/1725 0/4189 4419/0 7 
Neghab 0/9856 0/2792 0/8532 100 1 
Mirabad 0/6744 0/2410 0/7128 0/7034 4 
Ebrahimabad 0/9437 0/2635 0/8201 0/6971 2 
Kalate shadi 0/5247 0/2279 0/6591 0/6246 5 
bezanjard 0/9542 0/2782 0/8316 0/9787 3 
Haftkhaneh 0/4265 0/1932 0/5470 0/5621 6 


The decrease in the price of meat and the increase 
in the cost of feeding livestock make rural 
households turn to selling livestock in drought 


conditions. The results of table (12) show that the 
number of households with livestock decreased from 
337 households in 2020 to 147 households in 202 


Table 12. Frequency distribution of households in relation to the number of livestock (years 2016 and 2021) 


Area under cultivation 


Year 2016 


Year2021 


Percent 


Frequency 


Percent 


Frequency 
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Less than 10 heads 25 87 0 0 

10-20 heads 0 0 147 147 

20-30 heads 34 11/4 0 0 

30-40 heads 48 14/7 0 0 

50-40 heads 147 42/2 0 0 

More than 50 heads 83 23/7 0 0 

Total 337 100 147 100 


On the other hand, the results of comparing 
different dimensions related to the level of 
vulnerability of rural households in facing drought 


in the studied villages show that the economic 
dimension has the highest degree of importance 
with a score of 0.425 (Table 13). 


Table 13. Weights obtained from the mentioned dimensions in thedegree of vulnerability of rural households in 
facing drought with the Shannon entropy model (source: research findings, 2022) 


Row Dimensions Amounts 
1 Economic 0/425 
2 social 0/205 
3 environmental 0/370 


On the other hand, the investigation of the 
dimensions related to the level of vulnerability of 
rural households in the face of drought in 337 
sample households also confirms that economic 
dimensions with a value of 17.230 have the highest 
t value in the studied households. Considering that 


the average of all indicators were evaluated above 
the average, with a confidence level of 99% and a 
significance level of less than 0.01, significance of 
the indicators of the vulnerability of rural 
households in facing drought in the region was 
confirmed (Table 14). 


Table 14. Status of significant indicators in the degree of vulnerability of rural households in the face of drought 


Row Dimensions Amount t Sig (‘- tailed) Std. Deviation 
1 Economic 17/230 0/000 0/890 
2 Social 12/534 0/000 0/637 
3 Environmental 14/110 0/000 0/760 


Also, based on the importance of the dimensions 
related to the level of vulnerability of rural 
households in facing drought (Shannon's entropy 
model) and their situation in the studied 
households, the level of vulnerability of rural 
households in facing drought was calculated at the 
level of 337 sample households and _ finally, 
vulnerability rating of rural households in facing 
drought at the level of each of the studied villages 
was determined based on Vicor method. In the 
meantime, among the studied villages, villages 
such as Haft Khaneh and Hossein Abad were 


among the most vulnerable at the level of the 
villages due to the presence of factors such as 
employment status, income, production efficiency, 
the area under cultivation, the number of livestock 
in the village, the migration rate of villagers, the 
interest of young people to continue living in the 
village environment, the level of participation of 
villagers, the escalation of conflicts, the 
abandonment and destruction of villages, the 
change of use of fields and gardens, the loss of 
pastures, and the loss and drying up of wells and 
aqueducts (Table 15). 


Table 15. Evaluation results of Vicor model 


Row village Q 
1 bezanjard 0/123 
2 Mirabad 0/147 
3 Neghab 0/070 
4 Hosianabad 0/230 
5 Kalate shadi 0/152 
6 Ebrahimabad 0/098 
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Statistical analysis has been used to investigate the 
relationship between "resilience measures" and 
"level of vulnerability in households living in the 
studied villages". There is no doubt that the 
existence of distance variable, homogeneity of 
variances and normal distribution of the used data 
are necessary conditions in using parametric tests. 
In this research, due to the existence of the 
necessary conditions for the use of parametric test, 
Kendall's correlation test was used to investigate 
the relationship between resilience measures and 
the level of vulnerability in households living in the 
studied villages. The research results confirm that 


there is a significant relationship between these two 
variables. The correlation coefficient between 
resilience measures and the level of vulnerability in 
households is -0.597, which according to the 
resulting values, with a confidence level of 99%, it 
can be said that there is an inverse and significant 
relationship between these two variables with 
moderate correlation (Table 16). Based on this, the 
increase of resilience measures, with a confidence 
level of 99 percent, has caused a decrease in the 
level of vulnerability in the households living in the 
studied villages in the face of drought. 


Table 16. The result of Kendall's correlation test in examining the relationship between resilience measures and 
level of vulnerability of rural households in facing drought 


Items Amounts 
The correlation coefficient -0/597 
Significance level 0/000 
number of samples 337 


In order to provide better results of the contribution 
of determining indicators of drought resilience 
measures in reducing the vulnerability of rural 
households, we used step-by-step regression. 
(Kalantari, 1385: 173). The results of the step-by- 
step regression show that in the evaluation of 
drought resilience measures, among the 4 variables 


of resilience measures that were included in this 
model, the management index with a determination 
coefficient of 0.288 has the largest share in the 
evaluation of the measures. Resilience with 
drought has reduced the vulnerability of rural 
households. (Table 17). 


Table 17. Entered indicators and the contribution of each variable in the step-by-step regression model in the 
evaluation of resilience measures with drought in reducing the vulnerability of rural households 


Coefficients of ibuti iable i 
evel The variable entered into the model at | getermination jis sty enpeonraaaas 
eis 4 (R2) (percentage) 
step one Agricultural and garden measures 0/570 20/6 
The second step New irrigation measures 0/397 28/4 
The third step Livestock measures 0/648 19/7 
The fourth step Management measures 0/288 318 


According to table (18), the beta value obtained for 
each variable indicates that a change of one unit in 
the standard deviation of the variables is equal to 
the beta value of the same variable on the standard 
deviation of the assessment of drought resilience 
measures in reducing the vulnerability of rural 


households and it affects the villages. The beta 
value of management measures with (0.597) 
percent is the most important in evaluating drought 
resilience measures in reducing the vulnerability of 
rural households. 


Table 18. step-by-step regression coefficients for examining independent variables on the evaluation of drought 
resilience measures in reducing the vulnerability of rural households 


Regression 


variable entered into the model (B)coefficients 


Standard regression 
(B)coefficients error level 


Standard The significance 


Fixed coefficient - 
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Agricultural and garden measures 1/059 0/910 0/45, 0/000 
New irrigation measures 0/760 0/850 0/38 0/000 
Livestock measures 1/120 0/935 0/66 0/000 
Management measures 0/597 0/943 0/32 0/000 


5. Discussion and Conclusion 

The vast country of Iran is located in the arid and semi- 
arid region, and according to the topographical 
conditions, it has a diverse climate. In the meantime, 
the increase in population puts a lot of pressure on the 
excessive and undesirable use of natural water and soil 
resources to increase agricultural products. The 
production of agricultural products, especially rainfed 
cultivation, has a high correlation with the amount of 
precipitation and some climatic factors. In the 
meantime, drought is one of the most costly events that 
has irreparable effects on economic sectors. In this 
regard, the livelihood of rural households is threatened 
by drought because the close relationship between the 
village and agriculture has led to the vulnerability of 
households and disrupted their economy, and its 
continuation increases the vulnerability of rural 
households. Hence, taking resilient measures can be a 
salve for rural households and to some extent reduces 
the severity of this vulnerability on the economy of 
households and villages. Therefore, the aim of the 
current research was to evaluate drought resilience 
measures in reducing the vulnerability of rural 
households (case study: Rostaq District), which in its 
own way is compared to similar studies related to the 
resilience measures of rural households. It is 
significant in the face of drought. From the results of 
the statistical analysis of the research, it can be 
concluded that the level of vulnerability in the 
households living in the villages of Rostaq District will 
be reduced by taking more resilient measures. In fact, 
the results of this research are in line with the research 
findings of Soltani Moghadas (2019) who believes that 
taking resilient measures has played an effective role 
in reducing the vulnerability of rural households in the 
face of drought in al-Qurat Village of Birjand City. In 
2015, 10.2 percent of the cultivated fields were 
between 2.5 and 5 hectares, while in 1400, this amount 
reached zero. It is obvious that during the drought 
period, farms that had enough water were able to 
continue their activities. The results of the research 
show that it can be claimed that one of the adjustment 
mechanisms used by rural households, whose 
occupation is agriculture, to deal with drought, is to 
reduce the area under cultivation. This part of the 
findings is consistent with the results of Kanti's (1998) 
study in Bangladesh.The results of the step-by-step 
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regression show that in the evaluation of drought 
resilience measures, among the 4 variables of 
resilience measures that were included in this model, 
the management index with a determination 
coefficient of 0.288 has the largest share in the 
evaluation of the measures. Resilience with drought 
has reduced the vulnerability of rural 
households.Anyway, based on summarizing the 
results of the household questionnaires (opinions of the 
heads of the studied households or their spouses), it is 
necessary to pay attention to the following points in 
order to promote the implementation of resilient 
measures in dealing with drought in reducing the 
vulnerability of rural households in the face of drought. 
Due to the lack of water, some households living in the 
villages of Rostaq District choose low-water crops 
such as saffron for cultivation, because the extremely 
high price of saffron will bring them significant annual 
income. Therefore, in order to prevent the departure of 
human capital from the village to the city, it is 
suggested to cultivate these income-generating crops 
with the encouragement and support of the relevant 
executive bodies. 

e The villages of Rostaq District suffer from the presence 
of irregular and little rains. Therefore, in relation to 
improving the optimal use of water in the agricultural 
sector, one of the basic solutions can be the development 
of new irrigation methods in this sector, and the 
implementation of operations. Construction projects in 
the water and soil sector of agriculture is another 
solution. 

The lack of proper efficiency of agricultural activities of 
rural households, together with the migration of young 
and skilled manpower from the production cycle, has 
caused the environmental destruction to reach its highest 
level and also the development in the agricultural sector 
has been damaged. In this regard, the necessary 
infrastructure should be considered for the adaptation of 
rural households in the conditions of drought, as well as 
the preservation and sustainability of experienced and 
skilled workforce in the rural system. Therefore, it is 
suggested that educational and promotion systems take 
an effective and continuous step in line with the 
mentioned cases. 

Planning and action in order to increase the awareness of 
rural households regarding the upcoming crises. 

In order to preserve vegetation and prevent wind and 
water erosion and the loss of animal habitats, increasing 
the government's supervision over the use of pastures 


Acknowledgments 


Vol.12 Evaluation of Drought Resilience Measures... / Alavizadeh et al. if [} [? 


through conservation units, reviving pastures through We appreciate this from Payam-e-Noor University, 
weeding, and fodder distribution are necessary. which provided the cost of implementing this 
Subsidies among farmers in order to raise livestock and research project. 


reduce pressure on pastures, construction, restoration and 
reconstruction of livestock watering holes, establishment 
of mobile sources of water supply, and fuel supply in 
rural areas are among the suggestions that can reduce the 
adverse effects. 


Authors' contributions 

The authors equally contributed to the preparation 
of this article. 

Conflict of interest 

The author declares no conflict of interest. 


References 


1. 


Abedi Sarostani, A., Ghorbani, K., Khaksar Moghadam, G. (2017). Examining methods of dealing with 
drought by farmers (Case study: Shirvan city, North Khorasan province). Journal of Geography and 
Environmental Sustainability, 8(28), 13-31 [in Persian] https://ges.razi.ac.ir/article_976.html 


. Mariano, D. A. Dos Santos, C. A. C. Wardlow, B. D. Anderson, M. Schiltmeyer, A. V. Tadesse, T., & 


Svoboda, M. (2018). Use of remote sensing indicators to assess effects of drought and human-induced land 
degradation on ecosystem Health in Northeastern Brazil. Remote Sensing of Environment, 213(1),129-143. 
https://doi.org/10.1016/j.rse.2018.04.048 


. Cutter, S.L., & Finch, C. (2008). Temporal and spatial changes in social vulnerability to natural hazards. 


Proceedings of the national academy of sciences, 105(7), 2301-2306. 
https://doi.org/10.1073/pnas.07 10375105 


. Afrakhteh, H. (2017). Vulnerability of rural women (case study: Fomanat foothill villages). Journal of 


Urban Ecology Research, 3, 35-51. [in Persian] https://grup.journals.pnu.ac.ir/article_55.html 


. Ahmadi, A., & Manouchehri, S. (2019). An analysis of the effects of environmental hazards (drought) on 


the sustainability of villagers’ livelihoods (case study: a village in Qaenat city). Journal of Geography and 
Developmen, 18(58), 175-202. [in Persian] 


. Alavizadeh, S. A., & Kermani, M. (2010). Diversification of economic activities as an approach in 


sustainable rural development. National conference on the contribution of agriculture and natural 
resources in the development of the Islamic Republic of Iran in the horizon of 2025. Islamic Azad 
University, Rasht. [in Persian]. https://civilica.com/doc/92372/ 


. Alavizadeh, S., A. (2009). the Role of Diversification of Economic Activities in Sustainable Rural 


Development (Case Study: Semiram City). Doctoral Dissertation, Supervisor, Ferdowsi University of 
mashhad. [in Persian]. 

Basto, S. Thompson, K. Grime, P. Fridley, J. D. Calhim, S. Askew, A. P., & Rees, M. (2018). severe effects 
of long-term drought on calcareous grassland seed banks. Climate and Atmospheric Science, 1(1), 1-7. 
https://www.nature.com/articles/s41612-017-0007-3 


. Bozarjmehri, K., & Javanshiri, M. (2015). Identify in Indigenous Knowledge and its Application in Rural 


Crisis Management by Emphasizing Drought, Flood and Earthquake (Case Study: Zuzan in Khaf Province). 
Journal of Applied Environmental and_ Biological Sciences, 5(8S): 256-263. [in Persian] 
https://www.academia.edu/download/76506726/1048850.pdf 


10. Debanli, I., Mishra, A., & Zekai, S. (2017). Long-term spatio-temporal drought variability in Turkey. 


Journal of Hydrology, 552, 779-792. https://doi.org/10.1016/j.jhydrol.2017.07.038 


11.Dantas, J. C., da Silva, R. M., & Santos, C. A. G. (2020). Drought impacts, social organization, and public 


policies in northeastern Brazil: a case study of the upper Parafba River basin. Environmental monitoring 
and assessment, 192(5), 1-21. https://link.springer.com/article/10.1007/s 1066 1-020-8219-0 


12.De Silva, M. M. G. T., & Kawasaki, A. (2018). Analysis of Socioeconomic Vulnerability to Disaster Risk: 


A Case Study of Flood and Drought Impact in a Rural Sri Lankan Community. Ecological Economics, 
152(3), 131-140. https://doi.org/10.1016/j.ecolecon.2018.05.010 


87 


IR HE Journal of Research and Rural Planning No.2 / Serial No.41 


13. Djebou, D. (2017). Bridging drought and climate aridity. Journal of Arid Environments, 144, 170-180. 
https://www.sciencedirect.com/science/article/am/pii/SO1401963 17301064 

14.Dumenu, W.K., & Obeng, E. A. (2016). Climate change and rural communities in Ghana: Social 
vulnerability, impacts, adaptations and policy implications. Environmental Science & Policy, 55, 208-217. 
https://doi.org/10.1016/j.envsci.2015.10.010 

15.Ebrahimi, M. (2019). social, economic and environmental vulnerability of farmers to drought (case study: 
Bekan Euclid plain). Journal of Agricultural Economics and Development, 28(109), 171-192. [in Persian] 
http://aead.agri-peri.ac.ir/article_121580.html 

16.Edwards, B., Gray, M., & Hunter, B. (2019). The social and economic impacts of drought. Australian 
Journal of Social Issues, 54(1), 22-31. https://doi.org/10.1002/ajs4.52 

17.Fazelnia, G., Hakim Doost, S.Y., & Salarpour, S. (2014). analysis of drought risk index and its effect on 
rural location selection (case study: Qazvin province). Village and Development Quarterly, 18(1), 133-150. 
[in Persian]. http://rvt.agri-peri.ac.ir/article_59424.html 

18.Fussel, H.M. (2012). "Vulnerability to climate change and poverty”. In: Edenhofer, O., Wallacher, J., Lotze- 
Campen, H., Reder, M., Knopf, B., Muller, J. (eds), Climate change, justice and sustainability. Springer, 
Dordrecht. 

19.Gholami, M., & Ali Beigi, A., H. (2014). Identification of local drought management methods (case study: 
Sarpol Zahab city). Rural Research Quarterly, Volume 5(3), 611-638. [in Persian]. 
https://jrur.ut.ac.ir/article_53183.html 

20.Ghorbani, M., Avazpour, L., & Yoosefi, M. (2015). Analysis and Assessment of Social Capital in toward 
increasing of Local Communities Resilience and Sustainable Landscape Management. Journal of Range 
and Watershed Managment, 68(3), 625-645. https://jrwm.ut.ac.ir/article_56141.html 

21.Habiba, U., Shaw, R., & Takeuchi, Y. (2012). Farmer's perception and adaptation practices to cope with 
drought: Perspectives from Northwestern Bangladesh. International Journal of Disaster Risk Reduction, 
1(1), 72-84. https://doi.org/10.1016/j.ijdrr.2012.05.004 

22.Heidari Sarban, V., & Bakhtar, S. (2014). review of strategies to deal with drought in rural areas from the 
perspective of agricultural jihad experts (case study: Isfahan province). Journal of Geography and 
Environmental Hazards, 4(15), 19-34. [in Persian]. https://journals.iau.ir/article_598252.html 

23. Hou, L., Min, S., Huang, Q., & Huang, J. (2023). Farmers' perceptions of drought-severity and the impacts 
on ex-ante and ex-post adaptations to droughts: Evidence from maize farmers in China. Agricultural Water 
Management, 279, 108180. https://doi.org/10.1016/j.agwat.2023.108180 

24.Karimi, S. (2018). Analyzing the Economic and Social Effects of Drought on Rural Communities in 
Semnan County of Iran. Village and Development, 21(3), 75-95. [in Persian] http://rvt.agri- 
peri.ac.ir/article_81728.html 

25. Keck, M., & Sakdapolrak, P. (2013). What is Social Resilience? Lessons Learned and Ways Forward. 
Erdkunde, 67(1), 5-19. https://www.jstor.org/stable/23595352 

26.Khakifirouz, Z., Niknami, M., Keshavarz, M., & Sabouri, M. S. (2022). Drivers of Farmers’ Resilience to 
Drought: A Case of Sistan Plain. Iranian Agricultural Extension and Education Journal, 18(1), 161-179. [in 
Persian] https://www.iaeej.ir/article_156443.html?lang=en 

27. Khalili, N., Arshad, M., Farajzadeh, Z., Kachele, H., & Muller, K. (2020). Effect of drought on smallholder 
education expenditures in rural Iran: Implication for policy. Journal of Environmental Management, 260, 
In Press. [in Persian]. 

28.Khazanehdari, L., Zabol Abbasi, F., Kandahari, S., Kohi, M., & Malbusi, S. (2008). A perspective on Iran's 
drought situation in the next thirty years. Journal of Regional Development Geography, 12, 83-98. [in 
Persian]. https://jgrd.um.ac.ir/article_26344.html 

29.Malek-Thabet, M., Zara, M., Mokhtari, M., H., & Kothari, M. (2014). Evaluation of meteorological indices 
of draught versus remote sensing indices: A case study of Yazd province. The Journal of Geographical 
Research on Desert Areas, 3(1), 118-101. [in Persian]. http://grd.yazd.ac.ir/article_829.html 


88 


Vol.12 Evaluation of Drought Resilience Measures... / Alavizadeh et al. af Hie 


30.Mekonnen, Y. A., & Gokcekus, H. (2020). Causes and Effects of Drought in Northern Parts of Ethiopia. 
https://core.ac.uk/download/pdf/304991896.pdf 

31.Namdar, M., Bozjamehri, Kh. (2016). Analysis of economic, social and environmental dimensions of 
drought crisis and its effects on rural households: case study: villages of Zarin Dasht city. Village and 
Development Quarterly, 19(3), 161-183. [in Persian] http://rvt.agri-peri.ac.ir/article_59475.html 

32. Nasrnia, F., & Zibaei, M. (2015). Vulnerability assessment to Drought in Various Provinces, approach 
towards risk management in the country. Journal of Agricultural Economics and Development, 29(4), 359- 
373. [in Persian] https://jead.um.ac.ir/article_33686.html 

33.Norris, F., Stevens, S., Pfefferbaum, B., Wyche, A., & Pfefferbaum, R. (2009). Community Resilience as 
a Metaphor, Theory, Set of Capacities and Strategies for Disaster Readiness. American Journal of 
Community Psychology, 41 (2), 127-50. https://doi.org/10.1007/s10464-007-9156-6 

34.Oppenheimer, M., Campos, M., Warren, R., Birkmann, J., Luber, G., O'Neil, B., Takahashi, K., Berkhout, 
F., Dube, P., Foden., W., Greiving, S., Hsiang, S., Johnston, M., Keller, K., Kleypas, J., Kopp, R., Licker, 
R., Peres, C., Price, J., Robock, A., Schlenker, W., Stepp, J-.R., Tol, R., & vanVurren, D. (2014). Emergent 
risks and key vulnerabilities. In: Field C.B, Barros, V.R., Dokken, D.J. et al. (eds) Climate change 2014: 
"impacts, adaptation, and vulnerability". Part A: global and sectoral aspects. Contribution of Working 
Group IT to the Fifth. 

35.Otto, M., Reckien, D., Reyer, P.O., Marcus, R., Masson, V., Jones, L., Norton, A., & Serdeczny, O. (2014). 
Social vulnerability to climate change: a review of concepts and evidence. Regional Environment Change, 
17, 1651-1662. https://doi.org/10.1007/s10113-017-1105-9 

36. Paavola, J. (2008). Livelihood, vulnerability and adaptation to climate change in Morogoro, Tanzania. 
Environmental Science and Policy, 11, 624-654. https://doi.org/10.1016/j.envsci.2008.06.002 

37.Peterson, T.C., Hoerling, M.P., Stott, P.A., & Herring, S.C. (2013). Explaining extreme events of 2012 
from a climate perspective. Bulletin of the American Meteorological Society, 94(9), 1-74. 
https://doi.org/10.1175/BAMS-D-12-00021.1 

38.Pirmoradian, N., Shams-nia, S. A., & Bostani, F. (2008). Evaluation of the return period of drought using 
the standardized precipitation index in Fars province. New Agricultural Science Journal, 4(13), 7-21. [in 
Persian] https://journals.iau.ir/article_515030.html 

39.Pourtaheri, M., Ruknuddin Eftekhari, A., & Kazemi, N. (2012). The role of drought management approach 
in reducing the economic-social vulnerability of rural farmers. Journal of Rural Research, 4(1), 1-22. [in 
Persian] https://jrur.ut.ac.ir/article_31969.html 

40. Pulwarty, R. S., & Sivakumar, M. V. K. (2014). Information systems in a changing climate: Early warnings 
and drought risk management. Weather and _ Climate Extremes, 3(6), = 14-21. 
https://doi.org/10.1016/j.wace.2014.03.005 

41.Rahmani, F., & Taghilo, A. (2018). Analysis of the role of spatial elements in economic resilience (case 
study: Cheshme Sera village, Shut city). Rural Development Strategies Journal, 6(3): 231-251. [in Persian]. 
https://rdsj.torbath.ac.ir/article_102764.html 

42. Rashid Nasab, Kh, Gha, Ahmadvand, M., & Sharifzadeh, M. (2017). Analysis of drought behavior and 
factors affecting it in Ashar of Darila region, Gachsaran city. Journal of Rural Researches, 9(1), 91-100. 
[in Persian] https://jrur.ut.ac.ir/article_66216.html 

43.Rezaei, R., Hosseini, S., M., & Sharifi, A. (2010). Analysis and explanation of drought in rural areas of 
Zanjan city (case study: Haj Arash village). Rural Research Quarterly, 1(3), 109-130. [in Persian] 
https://jrur.ut.ac.ir/article_22182.html 

44. Riahi, V., & Pashazadeh, A. (2012). Economic and social impacts of drought on rural areas in Germi (Case 
study: Rural district of Azadlu). Journal of Studies of Human Settlements Planning, 8(25), 17-37. [in 
Persian] https://jshsp.rasht.iau.ir/article_513799.html 

45. Saemipour, H., Ghorbani, M., Malekian, A., & Ramzanzadeh Lesboi, M. (2018). Evaluating local 
beneficiary's resilience encountered with prolonged drought condition (Case study: Nardin village, 


89 


IR HE Journal of Research and Rural Planning No.2 / Serial No.41 


Mayamey county, Semnan province). Marta scientific-research journal, 12(1), 62-72. [in Persian] 
http://rangelandsrm.ir/article-1-559-fa.html 

46.Sawari, M., & Khosravipour, B. (2017). Analysis of the effects of resilience on the vitality of rural 
households in drought conditions in Divan-Dareh. Journal of Spatial Planning, 8(3), 19-40. [in Persian] 
https://doi.org/10.22108/spp1.2018.113150.1291 

47.Sivakumar, M.V.K. (2012). High-level Meeting on National Drought Policy. CSA News, December 
American Society of Agronomy, Madison, Wisconsin, USA (2012). 
https://doi.org/10.1016/j.wace.2014.01.002 

48.Soltani Moqadas, R. (2021). Evaluating the effectiveness of anti-drought measures to reduce the 
vulnerability of rural settlements: A case study of Alghorat District of Birjand County in South Khorasan 
Province. The Journal of Geographical Research on Desert Areas, 8(2), 297-318. [in Persian] 
http://grd.yazd.ac.ir/article_2064.html 

49.Tavakolinia, J., Paknehad, M., Riesi, H., & Aghaei, P. (2016). Assessment of social challenges caused by 
drought crisis on sustainable rural development (case study: Miandreh district of Shibkoh district, Fasa 
city). Sarzemin Geographical Journal, 13(49), 27. [in Persian] 
https://journals.srbiau.ac.ir/article_9660.html 

50.Vazirian, R., Karimian, A. A., Ghorbani, M., Afshani, A., & Dastorani, M. T. (2021). Measuring and 
Evaluating the Dimensions Affecting the improvement of Resilience of Rural Communities in the Face of 
Drought (Case Study: Sabzevar County). Journal of Rural Research, 11(4), 630-645. [in Persian] 
https://jrur.ut.ac.ir/article_78289.html?lang=en 

51. Wilhite, D., Sivakumar, M., & Pulwarty, R. (2014). Managing drought risk in a changing climate: The role 
of national drought policy. Weather & Climate Extremes, 33 4-13. 
https://doi.org/10.1016/j.wace.2014.01.002 

52.Wilhite, D.A., Svobada, M.D., & Hayes, M.J. (2007). Understanding the complex impacts of drought: A 
Nebraska case study. Natural Hazards, 25, 37-58. https://doi.org/10.1023/A:1013388814894 

53.Xenarios, S., Nemes, A., Sarker, G. W., & Sekhar, N. U. (2016). Assessing vulnerability to climate change: 
Are communities in flood-prone areas in Bangladesh more vulnerable than those in drought-prone areas? 
Water Resources and Rural Development, 7(2), 1-19. https://doi.org/10.1016/j.wrr.2015.11.001 

54. Yadgari Far, F., Pudine, M., & Ismail Nejad, M. (2023). Evaluating the resilience of Zahedan city against 
water crisis and drought. Journal of Applied Research in Geographical Sciences, 23(68), 364-345. [in 
Persian] http://jgs.khu.ac.ir/article-1-3573-fa.html 

55. Zarei, A., Rezaei, F., & Mohammadi, M. (2021). Investigating the economic and social effects of drought 
on rural areas of Bijar city (Cheng Almas Region). Geography and Human Relationships, 4(2), 319-335. 
[in Persian]. https://www.gahr.ir/article_139732.html?lang=en 

56.Zhou, W., Liu, Q., Zhu, Z., & Zhang, J. (2010). Preparation and properties of vanadium-doped TiO2 
photocatalysts. Journal of Physics D: Applied Physics, 43(3), 035301. 
https://iopscience.iop.org/article/10.1088/0022-3727/43/3/035301/meta 


90 


Journal of Research and Rural Planning 
Volume 12, No. 2, Spring 2023, Serial No. 41, Pp. 73-92 


eISSN: 2783-2007 


http://jrrp.um.ac.ir 


~ 3 — JSRAT 


coiling, 5a yIgil> Sp decal ol yo SLRs b 451 9! GE cleelodl ob 5)! 
(OT Js bia ye gliaw y (Liao 150 yg0 alll) 


Toop) ple —T Al) pro LS rgoree —ool js ghe Wore prolduw 


el het opi alg eKits «ling, Sp jdolin g Lélam jLutilo- 


bel Bh «hj eKits ilu, opydoliy g baler Litib-L 


Chel ghal; glueeh 9 jG lth  oliwg, spydoliy 9 Lohem ol So sgriib-F 


nal 50 JL S25 allel GU claLladl ob; ,) a hash 
Sebo ASI Glas, laws 59 ling, cla Jil 6 pd cme! 
Gries 6 hi ilo 

tee! cree jl lull Selge a: ling, olatsl Sols 
CR! dbor 5! coloryg! a, pling, cleclRs gn 591, 
Ay eed ol paete AF 95 Jel SLES olei ce een 
5} Se odds Cyl Coed Fowl bogie LI 3 iI! als 
daS SRS Sl el lg bah ec el alot 
col Nols Gp Fo ee HI JESS the oh) Sts 
cowl tol j5l Je yo 05F Lg atual oluyg, Se yloie & a 
He op cole sh) tons Sle dk 
Jobs prc sleet a; pie g aritle alos AIF ojlail a; a5 i nF oo 
BH LI Ent jo 09 F Gole aileie SK Chala tim Cymdy 59 
Ol Spd eeel 9 eilinng, Gla jlgil® hel cures 59 65 ght 
ebend oly catlibact alee (OP eiathiuy ogi NGS ee acy ay 4 
ot dutty Crabl sling, cla lgil> opdsouul (ball 

Sj GAS foe 9 IAT pe ptio 9 AIoke Or Spee dy) 
Ay IE 69 yah AF Cad IL SAS Cals 99 9 Ig 9 Ol Fab 
ass IK: 5 le} Jore 9 erm tig, » AFSL ors 
pie pI AS 9 AF c2 1 og pT glee al g ol oj ysl toe 
pl ply ES ce Gogo |) GAS glo Il g Le to 
woibinngy GLa Ng 21bE olge Groli shel arbre Kn! a a> gil 
SNE Spd Cl gael GEL 5 eh j Gloss 
AS das a philsal) ASA ol ayy els olen Al ileassay, 
Gel KS cI bE 9 glad - cleo cla ille jw ai} 
errs Fe Be eer pa ee ee ee 
Oljne AS we dace SE ILA StS oS 9 Join! ood j 
Cod IF SE dines Cele ji else Grol 


bw oS > 


dodiio.| 

Bd9,—0 OLA onal Jlo Vs sb oly! (SASH S Conds chi y90 
Gla Jew 59 9 99: else G15! 4 gy op 25 po JES 
jhenmy g ead cglluSas L gA5' bls zt Yo¥O TY) Td 
> JESS Cady dy Ep! 59 9g: alg 9) eg) HOS 
aly Gal 59 992 dale 5 I Slee le 2 TFs ladle 
cilteingy cela ile ge pivuacsd tials. calsal pale [aly I 
sale atl yal clt jalegclasl ASS og pale Nas! 8 I 
cal GET F055 50 0d olen! Sas! g JH! pl 50 olive, 
Ol hte clrdele sj gL 25 9 Lng, Sul bLS Neg G2! 5 
PE SLT b> Grom 4 opt co oble te Gigli » 5S 
dale wig nares s Slee fii cally, ll aS is lee yo ail gl 
909g: MT SE 65 gL 2S pty clot So 5 loolSl > 9 ail» 
GLa lgils sole 9 Shrss CoS 9 CaS talS 4, rio 
Jbs 21, gt! (Sj Sf! Ghas GtalS ares wo pling, 
cols gil: ia gh sa 9) <alt galas led dat tea} at tls 
tisha Misli castice Lim cel dha Lyallis Sp altusy, 
abice 6975 

SeLd olgis 4 55 gL AS ji Gr, glans 9 pls oll pls 
Caters Creel Og co gure coiling, cla tail> S15! 9 shel 
3} Jecl> selyo aak » thie Gn! gl, clo igile 51 
22395 9 Olas 4 Voone dilate Gl 59 Gj jg OS Col 6} gL AS 
pass OjJo Ky Glimrs Gla 59 ple cloogi 9 cleat 
g Soul 099581 Adlare Cyl jo JL SES Glee p rood Cul G99 
dflave Spl > Cape Ae alge 4 sb jade 5 JUS 
pes dale ail sof walt elas) Glance ot eal alas al ops 
crl jo WL ape talS gl 9s, clo Iil> pI) ordi 


totes Stina gi 

Od 2 gle Nore proltuw To 

olgal colyad yg play olKtslo «celarel pple osStile Lal ee 06,5 sol 
Email: alavipnu@pnu.ac.ir : Ss 2S Con 


IND 
ST? 
Sue oe he oe 9 Sh! OLS Ks Somrgen op ol oF 
polts als lal j Sle cath a colada, placa, 58 wilyalasl 
D979 Gyloline Abad, ptto 99 Gal oe AF Coil o| sabe Gad 
ples as oN gle cel gay Bi legge eg gs Is 
polis ay degli b aS a SL Lo - JDVW La Ieile 59 epee wl 
9° Cel Ge A CAT lpi ge Woo VA lpabl ch b Jol 
LoL ce yIB yp Lewgis Siarem b jolene 9 wgSeo bli! «tis 
Sond Anti g Goud 
bg ASS 18 Ss do g Kids aflero 9 oly! glia, yp is 
et Cal 9 abu Ege coll ohh Alig: 95 Lalo 4 eg 
jl gle Gog tag gp cole ply col LAS eee All 
D319 G5pgKL BS Vg ares GNI ly SE 9 Ol Geb @lro 
red end CES ofng dy 6) gL BS SV gears tl 0 jlo ge 
cal 9 yo coll else SI Sr 9 Soe CY 93 phot L VL 
emma al ag cae SS Mee SE ee | 
Cas al jo ojo ce oly Gobatsl ca tee pl cpbolee 
Ve sjhiilice opbles 4s JESS 1, oliing, clajlgil> Cuiin 
yp | baile Spd (Sj gLLS 9 Lig, KEK LL | as 
Sus «el pal g Cul 0d S [irre le.) shard! 9 Curl atte Lo 
Col iPad 03 5 Glaize 991 gobiug, cla yleile » Co pdrcarel 
ais TS sa pate ya lls cca NY ela alisl ales 6 
olLats| ys Cp ew) cyl SIS GI Coga> U5 wb cqlirs, 
las) cgactl > <timgls Gae did aunts: Wat .o9, 4 La,{eil 
opie eal) ABS sf, Als ae eal le ola cla 
aS Abby to Usha, Hltauad esi galas: sty, anlesfels 
Gloelodl & bls! jo Hlide Slollbs b alas yo (hog E53 
age gs pl JL SS b agelys yo linn, cla jleil> allot 
pee 
pi iitcrina ly Sasa he call A te lsh) taal ls 
Gl) Glimws «bingy cla jel 
silo 95 9 Ss 
92 Tb Onl chal da 52 5 595 ply olstlo jlaling Ga 
Sai aS ate |; 


Journal of Research and Rural Planning 


No.2/ Serial No.41 


gadied shay -¥ 
ma He AT Col beled — ctesi €93 jay en Poh 
Od Odoe ow 9° ohle (A> Sow Gp 99 ola pall 
jl oslaxsl 9 clas ks colo Sls 1) Jol joey cel 
Aap Eng Sle ge GoyIge ey HR Da! OLLI 
HW 50 P99 USE 9 odls (eliats| d9> do ypS 9 prpdlio ‘Gebod 
Feo 9 SLE! bel Sysleoe Cee cil cle ters}, 
SYR 4 dog L jglare ere co! oo F eleul Aol ww 9 
Agrlye 59 ailing, Gla rtgie cpdroels SLs b ails! 
doliiow ys Angi Lyles g dallas 450 clajlgil> jo Jess b 
Jew jo IgGlEYVFA Slew, Glee jIgil> clad cow! os 
V fold 6 yg cele Slap endl On FT oll » 9 0d9: VAD 
odes odlaiwl Bolai (6 pF digas jl dmoys cpl jo adh oo Ling, 
per Cad 9 TF ead digas pemm ONT 9S Igoe be 9 oI 
ww! ot LS dyglp N=337 digo nal olasd N=YVF Aco Le] 
Gla Seles jI lwoals esi 9 as je oly Cols jo wd jamie 
9 19%3 9 lat Jee opts ag sl Joe Be al4d s 6 bel 
cowl od F colic! SPSS, j1j5le 5 

Geiod cleacsh.f 

wn 79 \ “lV AIO JL » UBD = Ola «glass rs9yr 
PE 59 Cpl tilosg: ES® OL TIO Gy CH 4S yj chew EI 
Cel ogo ds eal odie peo ar ljne Cpl VF e+ Jl 50 a5 Cul 
Dg CSS 4) sails ce pe JL Sts olyge Jab 59 45 
OES Cry Cal WLS iloog, jhoyg> p LAS ol jl aS capo aslo! 
Glopladl 9 /VY* Ga, 5 L a pte lopli ole! aF soo 
slapladl 9 shoal oy es hilo e/VAe cn db ogi Syke! 
A IVYY Cape b gels clapladl 5 /TOV ape hb ch 5 Gsh)} 
Gob—wg) Ge Soles Gal 8 see jlo yg Sleel on po 
odlatl ay Kaw yewd fo 4 GL gre ploling, actlles 3590 
po Cele (Foldl utes dg0i Egide ecygi Goel ojqlgsSS | 


wasdtheariceonine | How to cite this article: 


Alavizadeh, S.A.M., Mirlotfi, M.R. & Izadi, A. (2023). Evaluation of | Received: 23-12-2022 
drought resilience measures in reducing the vulnerability of rural | Revised: 20-02-2023 
households (Case study: Rostaq Dehestan of Khalilabad County). Journal |Accepted: 18-05- 2023 
of Research & Rural Planning, 12(2), 73-92. 
http://dx.doi.org/10.22067/jrrp.v 1212.2211-1062 


Date: 


Available Online: 18-08-2023 


92 


